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(57) A method lor making a core plate (42) having 
multiple friction material segments (54). including, 
among other things the steps of: (a) positioning a core 
plate (42) adjacent a die (24) being in communication 



with a supply of friction material (34); (b) cutting the fric- 
tion material (34) with the die (24) to form multiple seg- 
ments (54) of friction material; and (c) positioning the 
segments (54) on the core plate (42). 
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Description 

Backgro und of the invention 

The present invention relates generally to a method 
for making a core plate having a friction material facing. 
More specifically, the invention is directed to a method 
for making a core plate having multiple friction material 
segments. 

Apparatus and methods for producing core plates 
having segmented friction material are known in the art. 
It has been found that these prior art methods have var- 
ious disadvantageous. First, the prior art methods are 
slow. Second, the prior art methods result in a great deal 
of waste. Finally, the friction material segments pro- 
duced by the prior art methods have edges that are de- 
ficient. 

Accordingly, there is a need for a method that is rel- 
atively fast, reduces waste and results in friction material 
segments that have superior edges. The present Inven- 
tion satisfies this need. 
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Summary of the Invention 

The present invention is directed to a method for 25 
making a core plate having multiple friction material seg- 
ments. The method generally includes the steps of; 

(a) positioning a core plate adjacent a die being in 
communication with a supply of friction material; 30 

(b) cutting the friction material with the die to form 
multiple segments of friction material; and 

(c) positioning the segments on the core plate. 

It is the primary object of the present invention to 35 
provide a relatively fast method for making a core plate 
having multiple friction material segments. 

It is an important object of the present invention to 
reduce waste in a method for making a core plate having 
multiple friction material segments. 40 

It is another important object of the present inven- 
tion to provide a method for making a core plate having 
multiple friction material segments wherein the seg- 
ments have superior edges. 

Other objects and advantages of the present inven- 45 
tion will become apparent to those skilled in the art upon 
a review of the following detailed description of the pre- 
ferred embodiments and the accompanying drawings. 

Brief Des cription of the Drawing s 

Fig. 1 is a plan schematic view of an apparatus that 
can be utilized to practice the method according to 
the present invention; 

Fig. 2 is a side elevational schematic view of the 
apparatus shown in Fig. 1 ; 

Fig. 3 is a plan schematic view of a first embodiment 
segment according to the present Invention; 
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Fig. 4 is a plan schematic view of a second embod- 
iment segment according to the present invention; 
Fig. 5 Is a plan schematic view of a third embodi- 
ment segment according to the present invention; 
Fig. 6 is a plan schematic view of a fourth embodi- 
ment segment according to the present invention; 
Fig. 7 is a plan schematic view of a fifth embodiment 
segment according to the present invention; 
Fig. 8 is a plan schematic view of a sixth embodi- 
ment segment according to the present invention; 
Fig. 9 is a plan schematic view of a seventh embod- 
iment segment according to the present Invention; 
Fig. 10 is a plan schematic view of an eighth em- 
bodiment segment according to the present inven- 
tion; and 

Fig. 11 is a cross-sectional view showing a segment 
positioned on a core plate. 

Detailed Description of the Preferred Embodiments 

The preferred embodiments and best mode of the 
present invention will now be described in detail with ref- 
erence being made to the drawings. The apparatus ac- 
cording to the present Invention Is indicated generally in 
the drawings by the reference number "10". 

Referring to Figs. 1 and 2, the apparatus 10 in- 
cludes an indexing table 12 having a circular top 14 ro- 
tatably mounted on a stationary pedestal 1 6. The top 1 4 
is in communication with, for example, a motor (not 
shown) for rotating the top 14 at a predetermined rate 
of speed. The rate of speed depends on the application 
A plurality of core plate platforms 18 are rotatably 
mounted on spindles 20 that are positioned on the top 
14 of the indexing table 12. Each of the platforms 18 Is 
in communication with, for example, a motor (not 
shown) for rotating the platforms. In the present embod- 
iment, there are eight platforms 18. However, the 
number of platforms 18 can vary depending on the ap- 
plication. 

The apparatus 1 0 further includes a segment place- 
ment station 22 that is positioned in the present embod- 
iment next to the indexing table 12. As shown in Fig. 2, 
the segment placement station 22 includes a die portion 
24 supported by a support member 26. The die portion 
24 includes an upstream end 28 and a downstream end 
30, The die portion 24 is moveable In the direction Indi- 
cated by the arrow 32 shown In Fig. 2. As described be- 
low, the die portion 24 includes a trimming and/or groove 
cutting area at the upstream end 28 and an end cutting 
and placement area at the downstream end 30. 

As shown in Fig. 2, the die portion 24 is in commu- 
nication with a roll of friction material 34. The friction ma- 
terial 34 is presiit to a predetermined width. In the pre- 
ferred embodiment, the friction material 34 is presiit to 
a width of three to one inch with a precision width toler- 
ance of ± 0.015 inch. The friction material can be con- 
ventionally saturated or unsaturated depending on the 
application. The roll of friction material 34 is positioned 
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on a conventional continuous motion dereeler (not 
shown) with a strip of the friction material 34 being feed 
into the die portion 24 by first and second guided pinch 
teed rolls 36 and 38. The pinch feed rolls 36 and 36 co- 
operate to pinch the friction material 34 and push feed s 
the material through the die portion 24 in the direction 
indicated by the arrow 40 in Fig. 2. In the preferred em- 
bodiment, no feed progression holes are used with the 
feed length being determined by the pinch feed rolls that 
are servo driven and controlled to ± 0.001 inch accuracy io 
for the desired length of feed. 

It should be understood that the above-described 
apparatus 10 is an example of a particular type of ap- 
paratus that can be utilized to practice the present meth- 
od. Other types of apparatus can be used to practice the ?5 
present method, such as an inline array apparatus. 

The present method will now be described in detail. 
Referring to Figs. 1 , 2 and 11 , a core plate 42, which has 
been conventionally preglued on at least one side with 
a thin layer of phenolic adhesive 43, is moved in the di- 
rection indicated by the arrow 44 shown in Fig. 1 onto a 
platform 16 of the indexing table 12. The top 14 of the 
indexing table 12 is rotated in the direction indicated by 
the arrow 46 shown in Fig. 1 . This rotation positions the 
platform 18 and thus the core plate 42 adjacent the 
downstream end 30 of the die portion 24 of the segment 
placement station 22. When the core plate 42 is posi- 
tioned adjacent the die portion 24, the first and second 
pinch feed rolls 36 and 38 cooperate to feed the friction 
material into the upstream end 28 of the die portion 24 
at a predetermined speed and distance depending on 
the application. The friction material 34 then travels to- 
ward the downstream end 30 of the die portion 24. As 
previously described, the die portion 24 can move in the 
direction indicated by the arrow 32 shown in Fig. 2. 
When the die portion 24 moves in the downward direc- 
tion, the upstream end 28 of the die trims the edges 48 
and 50 of the friction material 34 as shown in Fig. 3. The 
edges 48 and 50 are trimmed to exact die required 
width. This width varies with tooling. However, for any 
given tool the width is fixed to eliminate adjustment. The 
trimmed friction material 34 then travels in the direction 
indicated by the arrow 52 in Fig. 3 to the downstream 
end 30 of the die portion 24. At the downstream end 30 
of the die portion 24, a segment 54, which is also known 
as a "keystone segment", is cut from a length of friction 
material 34. During the downward movement of the die 
portion 24, as shown in Figs. 2 and 11, the die portion 
positions the segment 54 on the adhesive 43 of the core 
plate 42. It should be understood that many adhesive 
combinations are possible. The cutting of the segment 
54 is scrapless because the same cut is used on the 
outside radius of the parted material as used on the in- 
side radius of the next segment to be cut. 

Referring to Figs. 4-10, various embodiments of the 
segment 54 are shown. Referring to Fig, 4, the upstream 
end 28 of the die portion 24 can trim the edges 48 and 
50 of the friction material 34 as shown. Flow grooves 56 



can be molded or cut in the center 58 of the friction ma- 
terial 34. The grooves 56 can have open ends, as shown 
in Fig. 4, or closed ends, as shown in Fig. 7. The closed 
ends of the grooves 56 can be either on the inside di- 
ameter or the outside diameter of the segment 54 de- 
pending on the application. The grooves 56 can be 
asymmetrical, straight, or curved depending on the ap- 
plication. In the embodiment shown in Fig. 4, the seg- 
ment 54 has three Z-shaped segment portions 60 with 
two Z-shaped open end grooves 62. 

The other embodiments of the segment 54 can be 
described as follows: 

Fig. 5 shows a segment 54 having four irregular 
curved segment portions 64 with three curved 
grooves 66; 

Fig. 6 shows a segment 54 having four irregular 
straight segment portions 68 with three open end 
straight grooves 70; 

Fig. 7 shows a segment 54 having three regular 
straight segment portions 72 with two closed end 
straight grooves 74; 

Fig. 8 shows a segment 54 having three regular 

straight segment portions 76 with two open end 

straight grooves 78; 

Fig. 9 shows a solid segment 54; and 

Fig. 10 shows a segment 54 having four regular 

straight segment portions 80 with three open end 

straight grooves 82. 

As shown in Fig. 11 , the present method allows the 
cut portions to be completely through the segments 54 
down to the core plate 42. This makes the core plate 42 
robust to rotation in either direction because the fibers 
83 of the segments 54 are cut in a downward direction 
into the adhesive 43 on both the leading edge and the 
trailing edge of the segment relative to the travel of the 
segment. This tends to reduce breakage of the fibers 83. 

The cutting of the friction material 34 into segments 
54 as described above allows additional effectiveness 
in either greater oil holding capacity or the same oil hold- 
ing capacity with greater surface area during use of the 
core plate 42. The same oil capacity groove with greater 
material mating surface area can be made by cutting a 
groove to the full material depth to the core plate 42 with 
a narrower width of cut. 

It should be understood that the above-described 
embodiments are for example purposes. The present 
method can utilize friction material segments 54 having 
a wide variety of shapes, combinations, segment por- 
tions and grooves depending on the application. 

Referring again to Figs. 1 and 2, after the down- 
stream end 30 of the die portion 24 positions a segment 
54 of friction material 34 on a core plate 42, the platform 
18 on which the core plate is positioned rotates in the 
direction indicated by the arrow 84 shown in Fig. 1. As 
the core plate 42 is rotated, a predetermined number of 
segments 54 are positioned on the core plate. In a pre- 
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ferred embodiment, eight segments 54 are positioned 
on the core plate 42. Oncfe a full compliment of seg- 
ments 54 is positioned on the core plate 42, the top 14 
of the indexing table 12 is rotated in the direction indi- 
cated by the arrow 46 so that the next core plate is po- 
siiiorcd adjacent the downstream end 30 of the die por- 
tion 24 As shown in Fig. 1 , a completed core plate hav- 
inq multiple segments 54 of friction 34 is nnoved from 
the indexing table 12 in the direction indicated by the 

I: has been found that the present method is rela- 
u\c\y fasi as compared to prior apparatus and methods. 
The method reduces waste of friction material 34. Fur- 
ther the method provides superior cutting of the friction 
matcnHl 34 

ry/lany rovisicns may be made to the above de- 
scribed emoodimonts, without departing f ronn the scope 
of the invention or from the following claims. 
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9. The method of claim 4, w/herein said groove (56) is 
substantially closed. 

10. The method of claim 4, wherein fibers (83) con- 
tained in said friction materia I (34) are cut in a down- 
ward direction adjacent said groove (56). 

11. The method of claim 10, wherein said core plate 
(42) includes a layer of adhesive (43), said fibers 
(83) being positioned in said adhesive (43). 

12. The method of any one of claims 1 to 10, wherein 
each of the segments is shaped by the die before 
being separated from a continuous supply of friction 
material. 



Claims 
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A method for making a core plate having multiple 
friction materiel! segments, including the steps of: 

(a) positioning a core plate (42) adjacent a die 
(24) being in communication with a supply of 
friction material (34); 

(b) cutting said friction material (34) with said 
die (24) to form multiple segments (54) of fric- 
tion material: and 

(c) positioning said segments (54) on said core 
plate (42). 

The method of claim 1 , wherein said core plate (42) 
is positioned on a rotatable platform (18). 
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3. The method of claim 2, wherein said method in- 
cludes the additional step (e) rotating said platform 
(18) until a predetermined number of said segments 40 
(54) are positioned on said core plate (42). 

4. The method of claim 1 . \wherein at least one groove 
(56) is cut into each segment (54) of said friction 
material (34) during step (b). 4S 

5. The method of claim 4, wherein said groove (56) is 
substantially straight. 

6. The method of claim 4, wherein said groove (56) is 50 

substantially asymmetrical. 

7. The method of claim 4, wherein said groove (56) is 
substantially curved. 

ss 

8. The method of claim 4, wherein said groove (56) is 
substantially open. 
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(57) A method for making a core plate (42) having 
multiple friction material segments (54), including, 
among other things, the steps of: (a) positioning a core 
plate (42) adjacent a die (24) being in communication 



with a supply of friction material (34); (b) cutting the fric- 
tion material (34) with the die (24) to form multiple seg- 
ments (54) of friction material; and (c) positioning the 
segments (54) on the core plate (42). 
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